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Abstract

Results

Objective

In total, 34 articles were reviewed. Vanaspati
and ghee were the most commonly used oils
and fats in the Northern states of India, whereas
groundnut oil was preferred in the Southern and
Western states. All forms of coconut oil,
including virgin- and extra-virgin forms, showed
an overall beneficial effect on anthropometric
parameters, with decreases in BMI, waist
circumference and neck circumference and an
increase in lean muscle mass. Coconut oil has
been linked to improved lipid profile, and
sunflower oil and ghee also showed similar
effects. Intake of >1.25 kg/month of ghee along
with <0.5 L/month of mustard oil have been
reported to cause a decrease in total cholesterol
levels. Overall, 15 studies reported that coconut
oil has a protective effect on cardiovascular
health. Owing to its anti-inflammatory effects,
olive oil has been associated with a decreased
risk for diabetes.

The objective of this study was to review
the most commonly used edible oils and
fats in India, determine their effect on lipid
profile and anthropometric parameters and
study their association with the development
of non-communicable diseases such as
cardiovascular diseases and diabetes.
Methods
A comprehensive literature search was
conducted using a combination of search
terms by two independent researchers using
PubMed and Google Scholar from 2010 to
January 2019. Studies including adult
population evaluating the effect of different
vegetable oils and fats via both observational
and experimental designs were included.
Reviews of studies in similar area were also
included. The searches were managed in
Mendeley, and duplicate entries were removed.
Titles and abstracts of retrieved articles were
screened by two reviewers. A tailored data
abstraction tool was used to record
characteristics of included studies, such as
location, outcomes assessed, findings and
demographics, by the study authors.
Furthermore, data on the parameters compared
and outcomes measured were recorded for
quantitative studies.

Conclusions
With the emerging middle class and shifting
demand towards packaged-food options, it
is important that the impact of edible oils
on health are understood well. Edible oils are
only one important aspect of diet. As public
health nutrition professionals, it is also
important to emphasise on choosing an overall
healthier diet.
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 Introduction
India is witnessing a slow decline in the number of
undernourished individuals and an ensuing surge in the
incidence of non-communicable diseases (NCDs), such
as cardiovascular diseases (CVD), diabetes and cancers.
Not only are increasing numbers of Indians dying from
CVD but also they are experiencing events, such as
myocardial infarction, on average, 10 years earlier than
other ethnicities and are predisposed to developing
important risk factors, such as hypertension and diabetes
mellitus, even in the absence of obesity.1 Furthermore,
there are large state-wide variations in risk factor
prevalence and disease patterns. Unhealthy diet and
sedentary lifestyle are common factors fueling this
2
double whammy of malnutrition. Dietary factors, in
particular the consumption of edible oils and fats, have
been linked to the prevention, causation and
management of NCDs.3,4
With an average per capita oil consumption of
14.3 kg/year, India ranks as the fifth largest edible oil
market after USA, China, Brazil and Argentina. The
branded packaged edible oil sector in retail accounts for
40% of the total edible oil consumption. India is a
producer of nine oilseed crops: soybean, mustard,
sunflower, safflower, groundnut, sesame and niger are
the edible varieties and castor and linseed are the nonedible varieties. Additionally, rice bran, cottonseed and
5
corn germ are also used to extract edible oil. In 2017, the
country’s vegetable oil consumption was at 23 million
tonnes. However, domestic oilseed production growth
could not keep up with the rising demand, and
consequently, approximately 15.5 million tonnes of
edible oils (i.e., palm, soybean and sunflower oils) were
imported. The principal constituents of edible oils and
fats are glycerin esters and fatty acids, which are further
differentiated by their triglyceride structure and
proportion of saturated fatty acids (SFA) and unsaturated
fatty acids. The effect of oils and fats depends not only
on their nutritional composition but also on the
method of cooking.6 The fatty acids are converted from
cis-configuration to trans-configuration during partial
hydrogenation, which adversely affects the lipid profile
and increases the risk of developing atherosclerosis
7
and, thus, CVD.
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Oils and fats are concentrated forms of energy, and the
energy yield from the complete oxidation of fatty acids is
approximately 9 kcal/g, compared to approximately
4 kcal/g from carbohydrates and proteins. Triglycerides,
molecules with a backbone of glycerol to which fatty
acids (chain-like molecules of carbon, hydrogen and
oxygen) are linked in groups of three, are the most
abundantly found fats in foods. When foods containing
fats are consumed, the fatty acids are separated from their
glycerol backbone during the process of digestion. Oils
and fats in the diet are thus available to the body as fatty
acids. The categorizations of fatty acids have been
presented in Box 1. The main sources of fat in a typical
Indian diet, which is predominantly either rice- or wheatbased, are vegetable oils, ghee (clarified butter), milk and
dairy products. The revised recommended dietary
allowances (RDA) for Indians released in 2010
recommend reduced intake of ghee and traditional oils,
such as coconut and groundnut oils, and increased usage
of new PUFA-rich oils, such as safflower and sunflower
oils. This is in accordance to the general hype against the
usage of SFA in diet, as in the dietary recommendations of
1980s and 1990s. The National Nutrition Monitoring
Bureau (NNMB) data showed that during 1980–2002,
there was an increase in the dietary intake of fat, both in
urban and rural India. However, notably, the overall fat
intake continued to be <15% of the total energy intake in
many states of India. Pingali and Khwaja have
demonstrated that although the total caloric intake per
capita has increased over the past three decades, the
contribution of animal food sources (that contain SFA)
continues to be minimal.8 Surveys by the Indian
Agricultural Research Institute have suggested that the
trends in the consumption of different edible oils have
changed over the past three decades.9 There has been an
overall increase in the consumption of refined oils, with a
decrease in the intake of ghee/vanaspati. The concern over
the significantly higher consumption of oils (such as
vegetable oils with unsaturated fatty acids, e.g., sunflower
and soybean oils) is equal in both urban and rural areas.10
Two serious considerations need to be made; first, there
are many people in India whose diets do not include
sufficient fats, and second, the composition of a typical
Indian diet, unfortunately, has all the components that lead
to a deleterious plasma lipid profile—high carbohydrate,
low fat in the diets of the poor, low SFA, high LA and low
omega-3 PUFA.
There are many myths, confusions and controversies in
11
public health surrounding the usage of oils and fats.
Considering the significance of edible oils and fats in the
Indian diet and their impact on nutrition, health and
NCDs, the present study was performed to review the
most commonly used edible oils and fats in India,
determine their effect on lipid profile and anthropometric
parameters and study their association with the
development of NCDs such as CVD and diabetes.
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 Materials and Methods

Study selection and data extraction

Search strategy

The searches were managed in Mendeley, duplicate
entries were removed and titles and abstracts of retrieved
articles were screened by two reviewers. Articles were
included or excluded as per the criteria, and full texts of
all retained articles were screened. Next, the lists were
compiled and matched for any discrepancies.
Disagreements between the reviewers were resolved by
discussion with senior investigator.

A comprehensive literature search was conducted by two
independent researchers using PubMed and Google
Scholar from 2010 to January 2019. In addition, grey
literature including reports and related publications from
organizations like National Institute of Nutrition (NIN),
National Sample Survey Organization (NSSO), Indian
Vanaspati Producers' Association, United Nations (UN),
World Health Organization (WHO) and NGOs and
articles from Google Scholar were reviewed.
We employed a combination of search terms using
keywords, such as names of specific oils (mustard,
coconut, groundnut, etc.), oils and fats, edible oils
and fats, chronic diseases, anthropometric parameters,
weight, body mass index (BMI), waist circumference,
overweight, obesity, lipid profile, cholesterol, CVD risk,
myocardial infarction, atherosclerosis, diabetes risk and
blood glucose.
Selection criteria
Relevant studies were identified on the basis of the
following predetermined inclusion criteria:
i. Study population: Adults (aged ³ 18 years) and infants
(aged £ 1 year) including both males and females. Studies
with Indian population were preferred in the specified age
group; however, in areas with a lack of studies in the field,
particularly for a specific oil/fat, studies with non-Indian
12
population and those on animals were included.
ii. Outcome: Studies/reports were included if they
described the composition of edible oils and fats and their
effect on health outcomes related to the four following
biological factors in an Indian population:
a. Anthropometric parameters (weight, BMI, waist
circumference and skinfolds)
b.

Lipid profile

c.

CVD risk

d.

Risk for developing diabetes

iii. Type of study/reports: Studies with both observational
and experimental designs as well as reviews and reports
were included.
iv. Availability of full text.
v. Published in English language.
Exclusion criteria
I. Study Population: Study population including children
and adolescents.
ii. Outcome: Studies evaluating the effect on other
health outcomes not related to the four aforementioned
biological factors.
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Data abstraction and quality assessment
The reviewers extracted data from the included studies in
MS Excel. A tailored data abstraction tool, which was
created as a template on MS Excel, was used by the
study authors to record the characteristics of the
included studies, such as location, outcomes assessed,
findings and demographics. For quantitative studies, we
further recorded data on the parameters compared and
outcomes measured. For qualitative studies, we noted
additional information on the study perspective and the
main themes identified. Type of intervention, mode of
delivery and descriptions were also recorded in case of
interventional studies.
 Results
Types of oils and fats consumed in India
The types of oils and fats used in India are diverse, and the
variability is directly affected by preference, cost and
13
availability in that particular region. Dorni et al collected
at total of 320 samples of edible oils and fats across India.
The highest number of samples collected was of mustard
oil followed by soybean and sunflower oils. Very few
samples were obtained for corn (n = 1) and cottonseed oils
(n = 2). On the other hand, samples for sunflower oil
(n = 39), mustard oil (n = 59), soybean oil (n = 46),
gingelly oil (n = 24), ghee (n = 39) and vanaspati (n = 45)
were obtained in higher numbers from all parts of India.
The highest number of samples of vanaspati and ghee
were obtained from the northern region of India.13 The
preference for groundnut oil in Southern and Western
states has also been highlighted by Srinivasan et al.14 The
use of hydrogenated vegetable oils (HVO) was noted to be
prevalent in the Northern states, particularly Punjab,
Haryana, Uttar Pradesh and Himachal Pradesh. Although
oils such as soybean, rice bran and cottonseed are
generally not preferred due to their taste, they are used in
15
the manufacturing of HVO.
Composition and regional consumption patterns of
some commonly used edible oils and fats in India
The Indian Council of Medical Research (ICMR) has
recommended increased consumption of omega-3 PUFA
in the Indian diet considering the skewed omega-6/omega3
ratio that has been noted in a typical Indian diet. Mustard,
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soybean and canola oils contain alpha-linolenic acid, an
omega-3 fatty acid, in high quantities. While mustard
and soybean oils are not preferred in the Southern and
Western states owing to their flavour, the use of canola oil,
despite being a good option, is limited owing to its

16

high cost and low availability. The compositions of the
oils and fats commonly used in India have been listed
in Table 1 and the key points from the same are
summarized below.

Table 1: Fatty acid profile of edible oils commonly consumed in India
Type of oil

SFA (%)

MUFA (%)

PUFA (%)

OMEGA-6 (%)

OMEGA-3 (%)

Soybean

10–19

17–44

4–70

48–59

4–11

Sunflower

8–17

14–40

2–74

48–74

0–0.3

Groundnut

12–28

36–72

12–43

12–43

0–0.3

Mustard

1–12

35–89

16–44

10–24

6–18

Safflower

7–13

8–24

6–83

68–83

0–0.1

Coconut

81–107

5–10

1–3

1–2

0–0.2

Olive

8–17

55–85

3–22

3–21

0–2

Sesame

13–17

34–46

37–49

37–48

0–1

Rice Bran

15–28

38–47

33–43

33–40

0–3

Palm

43–57

36–45

9–12

9–12

0–0.5

Palm kerlen

82

15

2

Ghee

56–65

21–32

11

7

10

Vanaspati

24

19

Red Palm (Raw)

50

40

9

Cotton Seeds

21–28

20–25

52

Corn

12–17

32–34

50

MUFA, monounsaturated fatty acids; PUFA, polyunsaturated fatty acids; SFA, saturated fatty acids Ranges adapted from Ghafoorunissa, 199456;
Johnson et al, 200957; Dorni et al, 201813; Manchanda et al 201658

India is the third largest producer of coconut. Coconut oil
is extracted from dried coconut kernel. This type of oil is
mostly preferred in the Southern states of India,
particularly Kerala. SFA make up 90.84% of coconut oil,
out of which 49.57% and 21.12% are lauric and myristic
acids, respectively.13 Its high content of SFA makes it
resistant to oxidative reactions and also suitable for use in
baking and frying.17
The study by Dixit et al revealed that the amount of SFA,
MUFA and PUFA in soybean, sunflower and mustard oils
are within the range recommended by Codex Standard
(2005).15 As much as 70% of the mustard oil produced is
utilized by the northern and eastern parts of the India. The
predominant fatty acid in mustard oil is erucic acid
13,15
(48.5%–54.02%). The European Union, New Zealand
1217

and Australia, however, have set the maximum limit for
erucic acid as 5% of total fatty acids because it has been
associated with myocardial lipidosis. Linoleic acid is most
abundantly found in soybean and sunflower oils and next
13,15
in mustard oil. Oleic acid has been reported to be found
in the range of 16.0%–28.2%, 27.3%–32.6% and
10.3%–18.7% in sunflower, soybean and mustard oils,
respectively.15 The trans fatty acids (TFA) levels in
soybean, sunflower and mustard oils are well below the
limit of <10% prescribed by FSSAI; however, these are
15
above the limits followed in Denmark (of <2%).
India is the second largest producer of groundnut after
China. Ten percent of the world’s total vegetable oil
production is accounted by India’s groundnut oil
production. Groundnut oil has a high smoke point, thereby
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making it suitable for deep frying of foods. This oil is
mostly preferred in the southern and western parts of
India.18 Groundnut oil is rich in MUFA, which is primarily
13
formed by oleic acid.
The fatty acid present in the highest concentration in corn
oil is linoleic acid (48.9%), followed by oleic and palmitic
acids. The remaining oils include palmitoleic, archidic,
linolenic, lignoceric and behenic acids. Likewise,
cottonseed oil also majorly comprises linoleic and
palmitic acids. It has a high omega-6/omega-3 ratio, and
the PUFA/SFA ratio is 1.85. Refined cottonseed oil is
19
considered safe for human consumption.
Gingelly oil is rich in PUFA and low in total saturated fatty
acid (TSFA), yet it has good stability against oxidative
rancidity. This property has been credited to the presence
of strong antioxidants such as sesamin, sesamol, and
sesamolin dimer.20 Linoleic and oleic acids are present in
13
the highest proportions in gingelly oil.
The import of palmolein oil from South-east Asia has seen
21
a gradual rise, and 90% of it is used for edible purposes.
The levels of oleic (42.57%–45.15%) and palmitic acids
(37.10%–40.57%) are high in this oil, with the latter being
a SFA, and the consumption of palmitic acid has been
linked to the likelihood of increased low density
lipoprotein (LDL) levels, which is further linked to
coronary heart disease.22
After China, India ranks second in the production of rice
bran oil, giving an output of 160 metric tonnes of rice bran
oil per year (2014–15). Rice bran oil has a more balanced
MUFA/PUFA ratio of 1:1, with oleic acid as the
predominant fatty acid. It suitable for frying, owing to its
stability, and also imparts a preferable flavour to the food.
It also contains bioactive compounds, such as oryzanol,
tocotrienols, phytosterol and squalene.13
Safflower is produced in large quantities in India,
Australia, Mexico, the USA and Ethopia.23 Safflower oil is
thermally stable and has a high smoke point. It is also
preferred for salad dressings owing to its ability to
maintain viscosity and consistency at low temperatures. It
is also preferred for hydrogenation over soybean and
canola oils.24,25 It primarily comprises linoleic acid, which
is seen in the highest quantity in safflower oil. Linoleic
acid is retained as a chief ingredient even in the blended
form of safflower oil with rice bran oil. The rest of the oil
comprises oleic and palmitic acids.13
Palmitic and oleic acids make up the major proportions in
HVO and butter oil. However, the levels of palmitic and
oleic acids in the non-branded butter oil are higher than
those in the branded version, which may be because of
adulteration with cheaper HVO. The average of total SFA
found in branded butter has been reported to be higher than
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that recommended by the United States Department of
Agriculture (USDA) 2007, whereas this was reported to
be within limits for non-branded butter. On the other hand,
MUFA and PUFA levels in branded butter were found to
be within the prescribed limit by the USDA, whereas they
exceeded in the case of non-branded butter. The levels of
the lower fatty acids, namely, butyric and caproic acids,
were found to be 2.2 and 4.5 times, respectively, higher
than those recommended by the USDA for branded butter.
The average TFA levels for butter oil and butter for both
branded and non-branded types exceeded the limits
prescribed by Denmark.15
Clarified butter, also known as ghee, has been consumed
by Indians since ages. The preparation of ghee involves
the heating of cow- or buffalo-milk butter at >100°C
followed by its filtration. Industrially, it is processed in
dairies by direct cream method. Palmitic acid is the
predominant fatty acid in ghee, second to which is oleic
acid. It also contains stearic and myristic acids.
Additionally, it has low quantities of lauric, linoleic, capric
and palmitoleic acids with trace amounts of butyric,
caproic, caprylic, arachidic, myristoleic and linolenic
acids and even TFA.
Partially hydrogenated vegetable oil (PVHO), known as
vanaspati or vegetable ghee, is a cheap alternative to ghee.
Its physical properties are similar to that of ghee, and
it forms 10% of the total edible oil production. It is
prepared by partial hydrogenation of various edible oils at
a definite temperature and pressure in the presence of
nickel, which acts as a catalyst. To manufacture vanaspati,
20 types of oils have been recommended by the ‘Vegetable
Oil Products (Regulation) Order’, 1998. Like in ghee,
palmitic acid is reportedly present in the highest amount in
vanaspati, followed by oleic acid. The TFA elaidic acid in
vanaspati, however, has been found to be in the range of
1.04%–12.09%, which exceeds the maximum limit
13
suggested by FSSAI for PVHOs.
Intake of edible oils and fats in Indian population
Calculations based on the National Sample Survey
Organization (NSSO), Government of India, reveal
that the mean intake of TFA among the Indian population
is 0.09 g/day–0.33 g/day, following the consumption of
edible oils and fats.15 As per the WHO, TFA intake should
not exceed 1% of the total daily energy intake.
Considering 2400 calories to be the daily calorie intake for
the Indian population, Dixit et al showed that the daily
TFA intake for the Indian population should be lower than
the WHO recommended limits.15 However, the TFA intake
in the Northern states has been observed to be higher, with
that of Punjab being 1.09 times more than the value
recommended by WHO.15 There are recent advances by
FSSAI in reducing the TFA limits from the current
allowed 5% to 2% by 2022.
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Assoiation of edible oils and fats with health outcomes

Lipid profile

We reviewed a total of 34 articles that assessed the
impact of oils and fats on anthopometric parameters such
as weight, BMI, waist circumference and neck
circumference; lipid profile, which included total
cholesterol, LDL and HDL levels and LDL/HDL ratio;
CVD risk factors assessed by cardiac events, blood
pressure and myocardial infarction and risk of developing
diabetes assessed by fasting blood glucose and HbA1c
readings. Thereafter, the positive and negative effects on
these parameters were evaluated against each oil used
as an intervention.

Effect of oils and fats on the lipid profile has been
researched more than any other health outcome that has
been mentioned in this paper. We reviewed 23 studies
reporting the effect of various oils and fats, such as
coconut, sesame, sunflower, soybean, olive (low phenolic
and high phenolic), palm, mustard and groundnut oils and
vanaspati and ghee, including animal studies and review
papers. Of them, 10 were conducted in India.

Anthropometric parameters
Randomized controlled trials have been conducted in this
area to assess the effect of olive, sesame and coconut oils
on anthropometric parameters in humans, which have
reported inconsistent results. However, studies point
towards a slight positive effect of coconut oil on body
measures. In a randomized controlled trial comparing the
effect of virgin coconut oil (VCO) and safflower oil (SO)
on postmenopausal women, Harris et al reported no
difference between the two groups when it came to
parameters like body weight, waist circumference and hip
circumference.26 Although not statistically significant, a
small increase in lean mass was observed in the
VCO-consumption group.26 Similar positive effect has
also been reported by Assunçao et al, who also observed a
reduction in abdominal obesity in women consuming
27
30 mL of coconut oil daily. A significant decrease in
BMI, neck circumference and waist circumference have
also been reported in the case of patients with coronary
artery disease (CAD) who consumed extra-virgin coconut
oil for 3 months (13 mL/day).28 There is a growing interest
of research in olive oil, although it has not shown any
positive effects on anthropometric parameters.
Studies in this area are scarce in Indian context.
Vijaykumar et al reported no difference in the effect
of coconut oil versus sunflower oil in patients with CAD
in Kerela.29 However, a positive effect of using sesame
oil for 45 days has been observed in terms of causing
a significant decrease in body weight and BMI in adults
30
with hypertension. Only one study was retrieved
that recorded the effect of feeding coconut oil added
to breast milk against feeding only breast milk on weight
gain, length, head circumference and skin folds in
very low birth weight infants. The weight gain, length
and head circumference noted across both groups did not
show a statistically significant difference, whereas there
was a significantly higher subscapular skinfold thickness
in the infants who were fed with coconut oil added
to breast milk.
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Sudhakar et al reported a decrease in all the parameters of
lipid profile, except HDL-C, after 45 days in patients with
hypertension who received nifedipine along with a
combination of sesame and sunflower oils.31 Positive
effect of sunflower oil on lipid profile, which is observed
as a significant decrease in serum triacylglycerol and
32
VLDL levels, has also been reported. The findings of
Vijaylaxmi et al, however, were in disagreement; they
indicated that lipid parameters such as TC, LDL-C,
VLDL-C and triglyceride levels and risk ratios (TC/HDLC, LDL-C/HDL-C), except HDL-C, were higher in
individuals falling under high-income group using
sunflower and safflower oils in Karnataka.33
A study conducted in Brazil reported an increase in
HDL levels and a decrease in LDL/HDL ratio after 1-week
supplementation of a daily dose of 30 mL of coconut
oil, whereas the opposite effect was observed with
27
soybean oil on the lipid profile. Other studies have
32,34–36
also recorded similar results.
Furthermore, the
findings of Kochikuzhyil et al demonstrated a similar
effect of coconut oil on rats induced with type 2 diabetes
37
mellitus. On the contrary, no significant effect of coconut
and sesame oils was observed on the lipid profile by
Vijaykumar et al and Sankar et al, respectively.29,30 Similar
findings have been reported by Sabitha et al and
Arun et al.34,38 Moreover, the study by Dineshkumar et al,
which compared the effects of coconut oil with other
types of oils commonly used in India on the lipid
profile of individuals with type 2 diabetes mellitus,
demonstrated that coconut oil does not play a significant
role in increasing HDL levels. Conversely, they reported
that soybean oil caused a significant decrease in total
cholesterol and LDL levels and a significant increase
39
in HDL levels.
Olive oil was not shown to have any effect on lipid
profile when tested for both its low phenolic and high
phenolic forms, although an increase in HDL levels has
been observed after a supplementation period of 6 weeks
in healthy adults aged 18–75 years.40 On the contrary,
a negative effect in the form of increased LDL levels has
been reported in a study by Prasad RM et al on Wistar
rats in 2016.32
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Ghee and mustard oil are commonly used in a typical
Indian diet. There is only one study comparing the usage
of ghee to that of mustard oil. A recent study by Sharma et
al has reported that the use of >1.25 kg/month of ghee
along with <0.5 L/month of mustard oil is associated
with significantly lower TG, TC, VLDL, TC/HDL and
LDL/HDL levels and higher HDL levels.41 An adverse
effect was reported on lipid profiles in individuals who
used less of ghee and more of mustard oil in their diet.41
Prasad et al reported that vanaspati caused a significant
32
increase in LDL levels in Wistar rats.
Risk to cardiovascular health
The effect of oils and fats on cardiovascular health may be
direct or indirect. The direct effects have been linked to
lipid profiles and lipid peroxidation, which are, in turn,
associated with the progression of atherosclerosis. The
indirect effects can be via the promotion of weight gain,
which further increase the CVD risk. Studies that have
evaluated the effects of consumption of oils and fats on
cardiovascular health have assessed various parameters,
such as the incidence and prevalence of CVD-related
events, lipid profiles, anthropometric parameters and
anti-inflammatory and anti-oxidant effects.
In our literature search of the 15 research articles,
4 indicated positive effect of coconut oil on cardiovascular
health in terms of improved lipid profile, anthropometric
parameters and CVD clinical events.26,28,42,43 Majority of the
studies involved the usage of either virgin or extra-virgin
coconut oil. The high phenolic content of extra-virgin oil
normalizes lipids via various pathways. In combination to
this, its anti-inflammatory and antioxidant effects have
42
been shown to play a role in preventing atherosclerosis.
Cardoso et al found that diastolic blood pressure decreased
in patients with CAD after 3 months of supplementation
with extra-virgin coconut oil; however, there was no effect
observed when this was adjusted for BMI.28 On the other
hand, Eyres et al suggested the use of cis-unsaturated fatty
acid-rich vegetable oils instead of coconut oil because the
44
latter increased total cholesterol and LDL levels.
Studies in Indian setting have also highlighted the positive
effect that sesame and sunflower oils may have on
cardiovascular health. Devarajan et al reported reduction
in blood pressure in patients with essential hypertension.
This effect was even better in patients who consumed
45
sesame oil for 60 days in combination with nifedipine.
The findings of Sudhakar et al were consistent with these
31
results. Carmen’s review on the effect of vegetable oils
demonstrated the beneficial effect of virgin olive oil on
CVD clinical events as an evidence from randomized
controlled trials, which included the consumption of
virgin olive oil in high amounts.43 The findings of studies
on mustard oil have been inconsistent; however, majority
of such studies conducted earlier have suggested an
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inverse relationship, with reduced cases of ischemic heart
disease and acute myocardial infarction.41,46–48
Other types of oils, such as palm oil and oils with trans
fats, have been known to have a negative effect on
cardiovascular health. The odds of coronary heart disease
(CHD), according to one study, increase by 50.9% among
individuals who consume >1 L of mustard oil every
month.48 In addition, for every 1% increase in TFA intake,
HDL levels decrease by 1% and LDL levels increase
by 1%. Furthermore, a 2–3 g increase in the intake
of SFA lowers the risk for CHD by 21%.49 The association
of palm oil with increased risk for myocardial infarction
has been reported in multiple review articles. It has been
estimated that a 20% increase in tax on palm oil
can help avert approximately 3,63,000 deaths from
50–52
myocardial infarction.
Risk of developing diabetes
Although, there is a relative dearth of scientific literature
in this area, several articles have indicated the possible
role of olive oil in decreasing the risk of developing type
43,53,54
2 diabetes mellitus.
This effect can be attributed to the
anti-inflammatory properties of virgin olive oil. In
addition, olive oil is known to reduce glycemic load of a
meal, which leads to an increase in the carbohydrate
absorption rate and insulin secretion. However, a study by
Silva et al has demonstrated contradictory results, where
both low- and high-phenolic forms of olive oil caused an
40
increase in fasting blood glucose levels. In Indian
context, the findings of Bhardwaj et al indicated a
protective effect of omega-6 fatty acids and flax seed oil
55
on the risk of developing diabetes. On the other hand,
TFA, which can be deleterious to cardiovascular health, is
49
known to worsen insulin resistance.
 Conclusion
Edible oils are and will continue to be a chief medium of
cooking in Indian kitchens. With the emerging middle
class and shifting demand towards packaged-food
options, it is important that the impact of edible oils on
health is understood well. Here we attempted to condense
available body of evidence around this issue. Although
comprehensive, this review is not exhaustive. Our
objective was to provide an evidence-based update on the
impact of edible oils on select health outcomes. The era of
globalized technology-aided shopping options, with
online deliveries and preference to buy from
supermarkets, is liberating consumers and allowing them
to indulge. If consumers are well-informed about the
choices they have, particularly pertaining to the impact of
everyday-used food items, such as edible oils, on health, it
will help in empowering them. The bigger picture,
including demand and supply of oils, may also influence
policy subsidies, taxation, etc. surrounding edible oils.
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Edible oils are only one important component of our diet.
As public health nutrition professionals, it is also
important to emphasise on choosing a healthier diet and
leading an active lifestyle. Just picking one or two food
items and not syncing it with an overall healthy lifestyle
may still lead to the development of and further rise in the
prevalence of risk factors for NCDs among masses.
Box 1

Fatty acids differ from one another in two ways: the
length of chain and degree of saturation. With respect
to the degree of saturation, fatty acids can be classified
into saturated (SFA), monounsaturated (MUFA) and
polyunsaturated (PUFA) fatty acids. SFA, or saturated
fats, consist of fatty acids whose carbon chain is
‘saturated’ with hydrogen. These fats are primarily found
in foods of animal origin—such as meat, poultry, dairy
products and eggs—and in coconut, palm and palm kernel
oils. High intake of SFA is associated with increased
risk of coronary artery disease. MUFA lack one pair
of hydrogen atoms in their carbon chain. Canola, nut and
olive oils are rich in MUFA and are liquid at room
temperature. A diet with MUFA as the primary source
of fat (frequently in the form of olive oil) and only small
amounts of animal products has been linked to a lower
risk of coronary artery disease. PUFA lack two or more
pairs of hydrogen atoms in their carbon chain. Safflower,
sunflower, sesame, corn and soybean oils are rich in PUFA
and are also liquid at room temperature. Trans fatty acids
(TFA), another type of fatty acid, are either naturally
occurring or industrially produced in commercial
quantities by a process known as hydrogenation.
Hydrogenation involves the treatment of oils and fats
with hydrogen gas in the presence of a catalyst resulting
in the selective addition of hydrogen to the carbon-tocarbon double bonds.
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